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57-9-11/40
Peculiarities of the Temperature Dependence of Specific Resistance in
Liquid Eutectic Systems.

by the investigations confirm the opinion expressed by
V.I. Danilov and I.V. Radchenko on the conservation of

the quasieutectic structure in the melt with an euteotic
concentration, and they show that the quasieutectic
structure in the melt can be conserved within a temperature
range of some hundreds of degrees.

There ars 11 figures and 15 Slavic references.

ASSOCIATION: Leningrad Pedagogical Institutes
(Leningradskiy pedagogicheskiy institut.)

SUBMITTED: March 21, 1957

AVAILABLE: Library of Congress.
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57-9-34/40
AUTHOR: Ablova, M.S5., Regel', A.R.

TITLE: The Thermoelectfbmoig-i'i-é Force of Germanium Near Melting
Texperature (Termoelektrodvizhushchaya sile germaniys vblizi

temperatury plavleniya)
PERIODICALS Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 9, pp. 2170 - 2172 (USSR)

ABSTRACT: The possible causes of the great difference found in Aw -data
are explained. The applicability of extrapolation up to melt-
ing temperature and the denendence of the electric character-

jstics of Germanium (e.g- mobility of current carriers) upon
temperature are ch_ecked. On the strength of the investigation
carried out it may be said 1.) thet plastic deformati on may be-
come effective at high temperature on the electri cal proper-
ties of germanium. Here the effect corresponds to an increase
of hole concemtration and to a balancing of the mobility values
for the electrons and holes. The final explanation of the part
played by these possibilities necessitates special experiments.
2.) The maximum values of the thermo EMF at high temperatures
ara considerably lower then follows from the extrapolation of
empirical and theoretical data concerning the dependence of

Card 1/2 electron- and hole-mobility upon temperature. This circumstance
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The Thermoelectromotorig Force Near Helting Temperature

permits the conclusion that, in a
orystal, the mobility of electrons
high temperatures., Ac- different
There are 5 Slavic references.

"perfect" germanium mono-
and holes is balanced 8t
ial thermo-EMF in m V/°C.

SUBMITTED: July 31, 1957
AVAILABLE:s Library of Congress
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Gaybullayev,F . . and Regel', A. 2. 57~Lo~6/33

Note on Some Peculiarities of the Temperature Dependence of

Electric Conductivity of Continuous Atomic Solution Systems

Ag-du; In-Pb, Bi-Sb in Solid and Liquid State (0 nekotorykh

osobennostyakh temperaturnoy zavisimosti elektroprovodnosti

sistem nepreryvnykh atomnykh rastvorov Ag-du, In-Fb, Bi-Sb v
tverdom i zhidkom sostoyaniyakh).

Zburnal Tekhn. Fiz., 1957, Vol. 27, Nr lo, pp. 22Lo~2245 (USSR).

It is shown, that the jump of electric conductivity, which occurs
on the smelting of Ag-Au, In-Pb, Bi-Sb varies in a characteristic
manner from one system to another. The ratio & 13 d/' G liquid

equals about 2 in the case of the Ag-Au system, and is little
deprndent on the composition, which is quite natural in the case

of a system very near to an ideal atomic solutione. This ratioc redu=
ces its value very much in the case of the In-Pb system at the transi
tion from the pure components to the solid solution. Considering the
Bi-Sb system the ratio of the jump in electric conductivity shows an
inversed sign, implying, that the smelting is connected with the
increase of electric conductivity. In this case this increase of
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Hote on Some Peculiarities of the Temperature Dependence of Electric Conductivity
of Coatinuous Atomic Solution Systems Ag-Au, In-Pb, Bi~Sb in Solid and Liquid
State.

electric conductivity is greater in solid solutions than in the pure
components. The dependence of the electric conductivity of Ag-~du,
In-Pb, Bi-Sb systems on the composition at high temperatures approa=
ches the properties of mechanical mixtures of the components (of
solid eutectic types of systems). This result can be explas.ed quite
naturally by the fact, that the dispersion of the electrony waves

at the heat vibrations of the atoms preponderate in comparison to
the effect, which is connected with the difference of the dispersion
properties of the component atoms.

There are 6 figures and 11 Slavic references.

ASSOCIATIONS Leningrad Pedagogical Institute (Leningradskiy pedagogicheskiy in=
stitut).

SUBMITTED:  March 7, 1957.

AVATLABLE: Library of Congress.
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REGAL, A. R.

"Nn The Role »f the Short and Long-Range Order in the Electrical
Properties of Substnances”

paper submitted Intl. Cobf. of Semiconductdrs, Rochesier, N. 1., 18-22

August 1958.
Tnst. for Semiconductors, Leningrad.

Apst: B-BJIQT,SQBJ 2 July 1958
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§7-2-26/32
Kaydanov, V. I. , Regel', A.

e
On the Influence ci the Thickness of Bismuth Films on Their
Electric Boperties (0 vliyanii tolshehiny plerok vismuta na
ixh elektricheskiye svoystva)

wirnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 2, pp.402-411
rgseY

‘The electric properties of thin Bi-films were investigated

here. They were preoduced in a vacuum by means of spray cocat~

ing (voporized metal coating) in a thermal way. The thickness

of the samples varied from 2,4 to 42 u. The authors investigat-

ed: the specific resistanse of the [ilms, the Hall effect,

the modification cf the resistance in a transverse nagnetis

field a+t teanperatwes of from -190 tc +1500C. The following

was determired: At a drop in temperature from +150 to -190°C

the specific resistance firat decrazases and after attaining

the ninimum it again increases. The increase in resistance

nigher and the minimum is the more displaced %o the right

" high temperatures the thinner the film dis.
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AUTEOR: Regel!, A. R.

.. e ————
TITLE: On the Dependence of the Resistance ¢f Zn. Cd, and Sb Above

the Boiling Point (0 zavisimosti soprotivleriya Zn; Cd, 1
Sb vyshe temperatury kipeniya)

PERIODICAL: Znurnal Tekhnicheskoy PFiziki, 1958, Vol. 28, Hr 3. pp.521-524
(USsR)

ABSTRACT: From References 1, 2; 3. &, 5, 10 and 14 follows that be-
ginning from a sufficiently high temperature the resistance

) of the metals of group II must rapidly increase. For then
the effects of the resistance-increase due to0 the thermal
motion and the loosening up of the struchure become deci-
sive. In Cd and Zn this had never been observed. In order
to check this in Zn and Cd and to determine the temperature
range with a small temperature ccefficient in the case of
Cd and Zn in an experimental way, measurepents of their elec-
tric conductivity were performed at 1300“0, i,e. above the

Card 1/3 boiling point. The measurements were made according to the
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57.28.3-15/33

On the Dependence of the Resistance of Zn, Cd. and Sb Above the Bdaling

Point

Card 2/3

method of ithe rotating magnetic field (Reference 15), The
Cd~ and Zn-samples were pisced Zu evaluated and soldered
quartz ampules. The typnes Cd-0 and Zn-0 according to the
OCl-specification were used as initial substances. In the
computation of the resulis of measurements it was assumed
that the volume of the liquid Cd znd Zn increases linearly
wita temperature (according to the etner;mer*al data of
Reference 13). It is shown that from abous 800°¢C in Cd and
from about 1000°C in Zn an intensive incresase in the tem~
perature dependence of the resigtance 1s observed., The tem-
perature range o the small temperature coefficients of the
resistance is fairly large. Moreover the results of measure-
ments concerning the temperature dependence of the specific
resistance of Sb are given here. Qualitatively the scurse

is similar to that in Cd and Zn. The observed temperature
dependences of the electric resistance are in agreement with
the results of Reference 6. There are 5 figures, and 15
references, 5 of which are Soviet.
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57-28-3-15/53
On the Dependence of the Resistance of Zn, Cd, and Sb Abvove the Boiling
Point

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad
(Leningrad Institute for Semiconductors ,AS USSR)

SUBMITTED: July 30, 1957

1. Antimony--Resistance 2. Cadmium--Resistance
3. Zinc--Resistance 4. Metals—-Temperature factors 5. Temperature

--Electrical effects
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Relation beiween the meliing point and & change J_? tﬁe 11ﬁ‘.3rr,~e-L
concuctivity of a substance in melting. Uch zap. Ped inst Geris.
197:187-191 '58, (MIRA 16:9)
(Melting points)
(Blectric conductivity)
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LANGE, V.H.; REGEL', A.R.

"Mass spectrometer® - 2 laboratory manuel used in specislist training.
Uch zap, Ped inst Gerts. 197:223-228 !'58, MIRA 16:9)
(Laboratory manual)
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REGEL', ALR.

Simple demonsiratiocn of iue dependence of the seli-inductznce of 2

choke—coil on th: series cornection of its "sections.™ Uch zap. Ped

inst Gerts, 197:229-230 '58. (MIna 16:€)
(Self -inductance) (Eleciric coils)
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LANGE, V.N.; REGEL', A.R.

Some snomalies in the interdependence of densiti e.x51d ;\éiro??;dneas
Te~ Te-S alloys, Fiz. tver. tela 1 mno.4:559- .
of Te-Se and Te-5 alloy tatan 12:6)

1,leningradskiy gosudarstvennyy pedagogicheskiy institut im.
A.I, Gertsena.

(Pellurium alloys)
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SUBBOTINA, Yelena Pavlovna; REGEL', &,R., otv,red,; PIASTRO, V.D.,
red,; VODOLAGINA, S.,D., tekhn.red,

[Laboratory methoda for studying transistor devices] Iabora-

tornye metody izucheniia poluprovodnikovykh priborov. Ienin~-

grad, lzd~-vo Leningr,univ,, 1960. 132 p. (MIRA 13:7)
(Pransistors)
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59300 (113%,193) 5/181/60/002/010/013/05
24700 //0‘/&? only)
AUTHORS: Lange, V., N. and Regel?, A. R.
TITLE: The Peculiarities of the Dependence\of the FPorbidden Band

Width and the Mobility of Carriers}bn the Composition of
Tellurium ~ Selenium and Tellurium - Sulfur Solid Solutions

PERIODICALz Fizika tverdogo tela, 1960, Vol. 2, No. 10, pp- 24%9-2445

TEXT: Data about the depend-nce of the forbidden band width and the hole
mobility in the impurity region are given as function of the composition
of the systems_Teg - Se nd Te - S:ﬁThese data provide a proof of the
mechanism of the action of the impurities. The results on hole mobility
are shown in Figs. 1-4. The change of resistivity 5f the Te - S alloy in
a magnetic field is graphically shown in Fig. 5; the dependence of this
change on the composition of the alloy is shown in Fig. 6. The results on
forbidden band widths are collected in a table. From the results obtained
here, it is concluded that the introduction of selenium or sulfur atoms
leads to an increase in the hole concentration and electric conductivity.
The structural changes brought about by the introduction of the impurity

Card 1/2
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The Peculiarities of the Dependence of the S/181/60/002/010/013/051
Forbidden Band Width and the Mobility of B019/BO70

Carriers on the Composition of Tellurium - Selenium and Tellurium - Sulfur
Solid Solutions

atoms are discussed on the two dimensional lattice model (Fig. 7). The
anomaly of the mobility is interpreted on this model. Since the transport
of the carrier from one to the other chain is easier in a lattice with
distcrted chains, an increase of the macromobility takes place while the
micromobility decreases. The change of resistivity in the magnetic field
expresses the degree of anisotropy of the material. This change is
minimum in isotropic substances and maximum in strongly anisotropic sub~
stances. There is no change in the forbiddsn band width for small im.-
purities; only when the impurity concentration is a few per cent, does a
change appear possible., The minimum of the dependence of the forbidden
band width on the composition at 0.5 « 0,10 at % agrees with the above
mentioned mechanism of the action of impurities described by the authors.
There are 9 figures, 2?7 tables, and 8 references: 4 Soviet, 3 US, and

1 Swiss,

ASSOCTATION: Institut pcluproveodnikov AN SSSR Leningrad (Institute of
—mif@iconductors of the Academy of Scieunces USSR, Leningrad)
SUBMITTED: April 4, 1960
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FEHE

REGEL', A.R ; STIL'BANS, L.S.
" Abram Pedorovich Ioffe. Fiz. tver. tela 2 no.11:2671-2676 B '60.
(MIRA 13:12)

1. Institut poluprovodnikov AN SSSR, Leningrad.
(Ioffe, Abram Fedorovich, 1880-)
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5/181/60/002/011/016/042
2Y 2100 (1038, 1093 ,113 ) B00&,/B0O56

AUTHORS : Andreyev, A. A, and gﬁﬁ@é@ﬁ%@ﬁw&ﬁg

TITLE: lectrical Corductivity of Ligu:d Salenium in Strong Elec-
r:- Fields

PERIODICAL: iai tverdoge tela, 196C, Vel., 2, Ne. ¥1, pp. 2770-2775

TEXT: The authors investi gats d the elestrizal cenductivity of ligquid sele-
nivme in fielas «f up to o / 'm in he %temperature interval of *80- 350 C.
The bas:ic circurt diagram of the experimensal arrangement used for this
purpose is shown in Fige '« Thay studied pure {99.99%; and commercial
selerium whi“h i3 known i~ scntain chlerine impurities, as well a5 sclenium
with lcdine impurities {ur to 1%). An investigaticn of the effect of iodine
imparities upcn the *Iectrx.al conducsivity «f liquid selenium showed that
ar additica <f =2C.3%% icdine corresponds to the maximum field effect. The
dependanze - electrisal conductividy cn the electric field strength
agrees with >z formela for fields >10°v/cm, and 1s found to be

an extrapolatic € n of the analcogous effect in amorphous selenium.
The expsrir - re ¢ given in diagrams and tables

Card /6
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Elez%rical Cond Liquid Seienium S/181/00/002/O11/O16/042
in Streng Elect BOO6/BO3E
the typical courss saken by the E-dependence <f the relative changes of
res sva1ry LAR,R , whersz AR is the field induced decrease in resistivity

of the sp2cimen and R is the resistivity in 2 field that is smaller than
o

the crytical field or with € » 0. The temperature dependence of AR/R  is
iilustratnze in Fige 4. Numerical data ¢n the %emperature and field de-
pendente of AR/R_ for different 1cdins concentraticns are given in tables.
It was found that the resisiivity of liquid selenium decreases very much
in strong electric fields (maximum: 12-14%). The field effect decreases
with in<reas:iag temperarur? under ctherwise =2gual cenditicns. The critical
fistd 18 =107 . 0% v/im, In urdercociea selenium, the field effect in-
creases moenctonisally #ith uﬁ"rha=4nb temparature, The temperature de-
”enaenge i :y marked wishin this range. These results indicate
that liqui has an n-typs and not a p-typs ccnductivity. The
maximom o in PESLStiVltJ cbserved with =z 003% iodine
aadition is T entration dependence c¢f the structure of
the impurity sowmplexes. T Ve 1 iS'v=k1y and S. G. Shul'man are thanked
ns E g d
r

for discussic M. K. Shidlovskiy are mentioned. There

o F, a
are 5 figures, ' table; znd '6 referenzes: 14 Scviet, 1 US, and 1 Japanese,

Cara 2/ 6
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86432
Electrical Conductivity of Liguid Selenium s/181/60/002/011/016/042
in Strong Electric Fields , B006/3056

ASSOCTIATION: Institut poluprovodnikov AY SSSR Leningrad

S

o . (Trsultaue of Semiceonductors of %the AS USSR, Lerlnnrad)

SUBMITTED: June 10, 1960

Legena to Fig. 1: 1) "urnace, 2) Specimen, T) Thermocouple; 3) Potentio-

meter; 4) Ferroresonance stabilizer; 5) Differential amplifier; 6) Direct=-

current bridge; 7) Kilovolimeter; 8) High-voliage reciifier; 9) Trigger- j
pulse generator; 10) High-voltage pulse generator; 11) Low-voltage recti- o
fier; 12) Oscilloscope. . ’ Co
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i - $/120/61/000/002/029/042
_ *"1160,1227,115d) E210/E59%
AUTHORS 3 Komarov, G. V. and Regel', A. R.
TITLE: Simple Method of Recording the Peltier Effect at the

Boundary Between a Solid and a Liquid Phase
PERIODICAL: Pribory i tekhnika eksperimenta, 1961, No.2, pp.160-161

TEXT: A, F. Toffe (Ref.l) predicted and W. G, Pfann et al.
(Ref.2) and J. M. Bardeen and B, S. Chandrasekhar (Ref.3) confirmed
experimentally the influence of the Peltier effect on the movement
of the boundary between the s0lid and the liquid phase of some
metals and semiconductors, It was found that in the case of an
instantaneous change in the direction of the current after
establishing the boundary in the equilibrium condition, the

initial speed of movement of the boundary will be

v, = 2Pj/qb )<

where P is the Peltier coefficient for the boundary between the
solid and the liquid phase, j is the current density at the

phase boundary, g -~ specific fusion heat and & - the density of
the material., This phenomenon enables controlling the speed of
card 1/(7,-
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Simple Method of Recording ... 8/120/61/000/002/029/0%2
E210/E59%4

growth and, consequently, the quality of the produced crystal and
also determining the magnitude of P for which it is sufficient
to measure the initial speed of movement of the boundary until

it changes appreciably under the influence of the temperature
gradient. The previous mentioned authors observed the movement

of the phase division boundary by means of a microscope and they
recorded the position of the boundary at time intervals between

5 and 40 sec. For a more objective and continuous recording of
the movement of the division boundary of the phases, which enables
obtaining more accurate values of the initial speed, . the authors

of this paper carried out the experiment described. For the
observations they used bismuth, which has a considerably higher
Peltier coefficient than other metals and also, due to its low
fusion temperature, the experiments can be carried out in a glass
ampoule. The glass ampoule (Fig.l A), 10 to 20 cm long, about

1 cm diameter,with molybdenum leads, filled to about half with
bismuth, was placed horizontally into a cylindrical furnace 1 with
aslot at the top for illumination and observation . The temperature
gradient was in the axial direction so that a phase boundary was

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445
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obtained which was perpendicular to the axis of the ampoule.
The image of the phase boundary was projected by the microscope
M and the mirror :3 into a dark chamber. The meniscus at the
phase boundary enables arranging the illuminator and the microscope
in such a way as to obtain a mirror image in the microscope from
the solid phase without any 1light reflection from the liquid
phase., It is also possible to have an opposite distribution of the
light and shade, Inside the chamber there is a drum [ with a film
placed into the jacket K with a horizontal slot parallel to
the drum axis. For obtaining a sharper image, a cylindrical lens
Jl is fitted into the slot. The slot with the cylindrical lens
is fitted in such a way that from the field of view a strip is
cut out which is parallel to the axis of the ampoule and will
consequently be perpendicular to the phase boundary. A uniform
rotation of the drum by means of the motor and the reductor
enables obtaining on the film a graph of the movement of the phase
division boundary with time. An example of such a graph is shown
in Fig.2; on the length (vertical) axis the magnification is 220
times, on the time (horizontal)axiS/’the time markings denote 1 sec
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Simple Method of Recording ... 5/120/61/000/002/029/042
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intervals. The microscope has a focal distance of 2 cm; giving

a magnification of 100 times (magnification of the projection

220 times), length of the photocamera 1 m. For a film sensitivity

of 65 MOQCT (GOST) units, clear pictures can be obtained for a
film speed of 2 cm/sec, so that a movement of the boundary could be
recorded with an accuracy of 5 p along the length axis and an
accuracy of 0.1 sec on the time axis, which is higher than the
results published by the earlier mentioned authors, A further
advantage is that graphs can be produced more easily, There are

2 figures and 3 references: 1 Soviet and 2 non-Soviet,

ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy
institut (Leningrad State Pedagogical Institute)

SUBMITTED: January 11, 1960
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generally diverge cidal

ies chservable in “hen

v

!

T f' 1;- 3 Studies made on rellurium

¢ we sopalusicn .o surface levels and olnw=r

N : uw= ?1;9 ~iza to an snlargement of the hole concenira-
: r# Ry axpibit an acospter character. Scanlon zand
Lot 2 rave maintained the impu551b1117y of obtaining a
L s 4 11 acpstant in tellurium films {(wnieh is ~9511y

- iy - 2 crystals}. The authors of the present fap=T
Wt ange result by cu.auﬂtlng a new investigation,
. sresented nere., The initiael material was

. o wrioh wWas ”'ce‘resublimazed in vacuum and subjected to zone
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Pffect of defects in tellurium films ... B102/B201

thermally untreated film is extrapolated, =.+25000 is found for the
temperature of the change of sign of RH. It may be assumed, however,

that the linear extrapolation is not justified, and that film I exhibits
no change of sign of RH at all. A thermal treatment of the films

(200°C, 1 day) sufficed to attain a change of sign at 150°¢ (Curve II);

a second thermal treatment yielded a change of sign at 117° (Curve III).
On the 14y thick film (Curve IV prior to, Curve V after neat treatment)
the temperature To was found by extrapolation to be =2 110°¢, whereas on
a 1.1, thick film the thermal treatment practically had no effect

{Curve VII). If only carriers of one sign are assumed to appear in Te
films, the mobility may be calculated from Rp and ¢ . While in massive

Te, between +200 and -100°C the hole mobility is between 1500 and

2500 cmd/v.sec, it is not larger than 500 cme/Vosec in films. Numerically,
the following values were obtained:
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Effect of defects in tellurium films ... B102/B201
Sample T,%% N (T ) B3(T,)

. 15 15
Te single crystals -40 1.85°10 1.56+10 1.48
(Ref. 3) 16 17
300-p film (II) +150 1.4510 1.27-10 1.05
300-p film (III) +117 6.1 -1016 7.7 -1016 1.34
14y film (V) +110 2.17-1017 6.9 -1016 2.03*
n{T) is the ratio between impurity concentration N_and carrier concentra-
tion; B = pj/u,, denotes the mobility ratio. B2 = &— +1. va.ve.

)¢ T

Fokrovskiy is mentioned. 0. D. Yelpat'yevskaya is thanked for assistance
and discussicns. There are 2 figures, 1 table, and 5 references: 1
Soviet-bloc and 4 non-Soviet-bloc. The references to English-language
publications read as follows: Ref. 2: W.Scanlon, K.Lark-Horovitz.Phys.Rev.
72,530,1947; Ref.3: T.Fukuroi.RITU,gj 353,1952; Ref. 4: T.Sakuroi,

S. lMunesue.rhys.Rev.,85, 921,1952.
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AUTHORS: Yin Shih-tuan and Regel', £. R. VX&
- T
TITLE: Some anomalies of the electrical properties of tellurium

films with selenium impurity
PRRIODICAL: Fizika tverdogo tela, v. 3, no. 6, 1961, 1688-1690

PEXD. An anomalous change of the electrical conductivity and of the Hall
offect with an extremum at 0.1 at,s Se has been observed on cast tellurium
samples with selenium impurity. This anomaly is most likely observable
also in films of the same composition. This assumption has been checked
hy the autnors; relative results are presented here. Te films with up

te .5, Se were sputtered onto mica backings by Vekshinskiy's method
(200°¢) in thicknesses of 1-2u. 48 is shown in Fig. 1, the results are
typical of these films. Here, curve III shows the Hall constant HH

. 3., - .

(in em /coul) as a function of the Se concentration at +20°C; curves I
and I1 show the resistivity (§, ohm-cm) change at +20 and -1009¢C,
respectively. The hole mobility in the samples was calculated by formula

Card ‘A/}/

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



RTINS iz

CIA-RDP86-00513R001444

2

24910 S/181/61/003/006/007/031
Some anomalies of the elecirical ... 3102/82C14 v)<;
y n,
u = %% ?g ; its Se-concentration dependence shows a distinct maximum

at U.2at,;. The data were poorly reproducible; under the same production
conditions rthe samples displayed deviations of ¢ and RH by the 2 - 3-fold;

the qualitative character of the oscillations, however, was conserved,
Despite the 1little accuracy of results it may be stated that the electri-
cal properties of tnese films display certain anomalies that depend on
tneir composition. This may be explained by effects of the complex
formation of impurities in tellurium. The rise of the Hall constant at
7.2~ selenium corresponds to a diminution of the hole concentration due
Tc diminution of tane number of structural defects. This circumstance is
also decisgive for fhe increase of the hole mobility and the decrease of
resistivity connected therewith. Te single crystals with Se impurity
displayad a resistivity minimum and a maximum of the hole mobility at

U.! atsw, Se, a result that diifers consideratly from that obtained for
films. This deviution (as regards the amounts) can be exzlained by the
1aaczuracy of measurzments and by the effect of the chain siructure,

ich is5 due to the Se impurities, upon the structural defects of the
fitms. 0. D. Yelpat'yevskaya is thanked for her assistance and discuszics,

—
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AUTHORS: Regel', A. R., Chudnovskiy, F. A., and Shul‘man, S. G.
o Bey MO

RSB

TITLE: Influence of uniaxial plastic deformation upon the electric
properties of n-type germanium

PERIODICAL: Fizika tverdogo tela, v. 3, no. 12, 1961, 3589 - 3592

TEXT: The temperature dependence of electrical conductivity and the Hall
effect of plastically deformed n-type Ge single crystals (2.6 ohmecm at

room temperature) were measured between 78 and BOOOK, Plastic deformation

between 1 and 63% was brought about at 85000 by means of a press of the
Institut kristallografii AN SSSR (Institute of Crystallography AS USSR).
The specimens were deformed in vacuo (5:10~2mm Hg along the [111] direction
at a rate of 1.7:10-2mm/min. The deformed specimens were cooled, ground,
and etched by means of CP-4(SR-4). The Hall constant, the resistivity,

and the Hall mobility were determined as dependent on temperature and
degree of deformation. The conversion from n-type into p-type Ge which
Card 1/3
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Influence of uniaxial plastic ... B102/B108

was observed with increasing deformation is ascribed to the introduction

of acceptor centers that are easy to anneal and that form an acceptor

level at ~0.1 ev from the upper edge of the valence band., The donors of
the initial n-type Ge are compensated by the acceptors already at a
deformation of ~5%, Temperature dependence of the Hall mobility has a
maximum at weak deformations (m-type Ge) which is shifted to higher temp-
eratures as deformation is increased. At large deformations (p-type Ge),
the maximum is shifted to lower temperatures and vanishes at deformations
of over ~63%., Electron mobility in slightly deformed (up to 2%) samples

is mainly influenced by scattering from impurity ions. The decrease in
mobiiity is ascribed to introduction of defects (vacancies and inter .
svitial atoms)., X-ray studies showed that for deformations greater than
20% the crystal structure starts to become polycrystalline. For defor-
mations of above 30% up to-- 63%, the temperature dependence of the mobiliiy
may be described by ﬁva'1 2, fThis dependence may be explained by scatter-
ing of holes from the crystallite boundaries., Defects loose their im-
portance when deformation is further increased. The authors thank 4. A,
Sumatokhin for assistance. There are 3 figures and 8 non-Soviet references
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The four most recent references to English-language publications read as
follzwss E. S, Greiner, P, Breidt, I. N, Hobstetter a. W, C, Ellis. J,
Met., 9. 813, 1957; A, G, Tweet, Phys. Rev., 99, 1245, 1955; A. Seeger,
So0lid State Phys. in Electronics and Telecommunications. Acad, Press.,
Londor, 1960; W. T. Read. Phil. Mag., 45, 775, 1954.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
semiconductors AS USSR, Leningrad)

SUBMITTED:  June 28, 1961 A>{;’
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3%‘7700(//40/ //(;; /‘?ng B102/B108
AUTHORS : fin Shih-tuan, and Regel', 4. R.

TITLE: Electrical properties of amorphous tellurium films and the
influence of impurities on the crystallization conditions

PERIODICAL: Fizika tverdogo tela, v. 3, no. 12, 1961, 3614 - 3620

of tellurium with 0.5 at% I and 0.1 at? Se were investigated. Registivity
was measured by means of a 368 (GZS-8) megger, the thermo-emf by means of
a galvanometer or an JMY-3 (EMU-3) amplifier. The films were condensed in

vacuo (A&1Ou5mm Hg) upon gquartz backings (at -40 to -509C) with silver
electrodes, The change in resistivity with changing backing temperature
and time of deposition was measured (Fig. 1). The effect of absorbed

TEXT: The electrical properties of amorphous films of pure tellurium and Lf;/

1

107
mm Hg). oxygen and argon (normal pressure). In argon, air and vacuum the
films were found to crystallize at +100C in less than 5 min. In oxygen,
crystallization at +50C took alsoc less than 5 min. For tellurium films

molecules on the crystallization of the films was studied in air (10”

-7

Card 1/& K

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444

FUEFY e AT

PSS BT AT TR

RO R SRl - ENEETT -~

AR

32C7h
s/181/61/003/012/608/028
Electrical properties of... B102/B108

with 0.1 ati Se the T(t) and o(t) curves were similar in shape, the
singularities were, however, between 300 and 400 min. Crystallization took
place also at +10°C. Resistivity was by 2 orders higher than that of pure
teliurium. The 3(t) curves of films with 0.5 at$ I differed considerably sz
from the others: o decreased almost linearly with time and, after a change
in direction, remainedconstant, At the initial moment, o is by almost

two orders higher than ¢ of pure amorphous tellurium. &t 09C crystalliza-
tion ocourred suddenly after a few minutes (salient point of 2(t) curve);
at lower backing temperatures the transition was smooth. The thermo-emf «
was found to increase with temperature (~150 to 0°C). Conductivity was
hole-type. The amorphous films showed hole-type conductivity. Con-
clusions: O and I impurities accelerate crystallization and shift the
crystallization temperature. Se has no influence on rate and temperature
of crystallization, but changes the electrical properties. Argon has no
influence at all. The difference is ascribed to differences in chain
formation and orientation. From a, hole concentration and mobility were
estimated for amcrphous telluriums 1017em-3 and 2110“zcm2/Vnsecq

0. D. Yelpatiyevskaya is thanked for help and discussion. M. 1. Aliyev

(?r Inst. Fiz. i mat. AN Azerb. SSR, 3, 27, 1958), A, A, Bashshaliyev

; -7
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ibid 42, 1956), A. N. Gubanov (ZhTF, xxv1§,6%5)12;d191?7%: pisner
(1b1 'k %gmiyéts, T, F. Nazarova (FTT, 2, 174, Z'aures L e e and
B" r.r 10' 192 1959) are mentioned. There ar'e 4 t;bee r;ferences o
%Tf'f'[;ences’sx 8 Soviet and 5 non-Soviet. The : rHauS e, 12,

Lieh i follows: L. . .

b i g ublications read as ) Aoy
i?%lljg;$?n$ua§:kirai, S. Munesue. Phys. Rev. 85, 5, 921, 952; ‘

I} b . |
. E,icanlo;x. Phys. Rev. 6, 12, 530, 1947.

S i titute of
35 TION: Institut poluprovodnikov AN'SSQR Leningrad (Ins
AS50eIR semiconductors AS US3SR, Lenlngrad)
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24 o0 §/058/62/000/008/075/134
7 ; AGG1/A101
AUTHORS : Lange, V. N., Regel', A. R.
o T ;
TITLE: Some properties of tellurium - sulfur and tellurium - selenium
systems

PFRIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 25, abstract BE187
("Uch. zap. Leningr. gos. ped. in-ta im. A. I. Gertsena", 1961,

v, 207, 5 - 11) V/ZS

TEXT: Te-Se and Te-S systems possessing a specific molecular chain struc-
ture have been investigated. It is apparent from the cited dependences of the
electrical properties of Te-5 alloys on composition that an increase of elec-
trical comductivity, of carrier mobility (holes), and a drop of the Hall effect
are observable in alloys with an S content of v0.05 - 0.1 at.%. The presehce
of two "special" points, wherein the properties change similarly as above des-
.cribed, has been discovered for the Te-Se system. The first point is detected
at Se concentrations of ~ 0.1 at.%, while the other shifts toward the region of
high impurity concentrations in alloys prepared from purer Te. The anomalies
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observed in the electrical prope
ects (vacancies rel

rties are related to the formation of local
alies in density and hardness. MZfS

structural def ated to chain discontinuities), which is con-

firmed by anom
Yu. Al!shevskiy

[Abstracter's note: Complete translation] s
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4, 1962, 1053-1055

PITLE: ticrohardn

CaI0DIC LS Fizika tverdogo tela, V. 4, DO
es of solids are con-~
t a relation

fact that the mechanical properti
This would be

siderably changed when impurities are admixed may imply tha
saxists between free-carrier concentration and plasticity.
of special interest in semiconductors whe.e small amounts of impurities

(10-1—10—5ﬁ) alter the carrier CONC
magnitude. ijicronardness was chosen as &

Phe secsurements were made with germanium of different resistivities

using a M7 -3 (Piir-3) apparatus. The most probable values of microhardness
were determined by statistical averaging. Since microhardness of Ge

is anisotropic, all measurements were made on the (111) faces. SiX
n-type and one p-type specimen were investigated; the registivities were '

3 and 35 ohmecm, the dislocation concentrations between

TET: the

entrations by gseveral orders of
plasticity characteristic.

petween 3~10-
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ilicrohardness of germanium of ... B102/B104
2 -
10”7 and 2-105cm Z, and the free-carrier concentrations between 1.4-1014

R B B . . .. . .
and 16" 7en ™. The resistivity dependence of the micronardness H(S) was

measured for tnese specimens after polishing or grinding the surface. :
H(s) was in all cases a very weak function: When ¢ was varied by almost °
5 orders of magnitude, H varied by only~ 7%. For the purest specimens

H was almost constant (~925kg/mm2) for ¢> 5 ohm.cm, when ¢ was reduced

to 0.005 ohme.cm, H decreased to 87O kg/mmz. T. A. Kontorova is thanked’ i V
for discussions. There are 1 figure and 1 table. ;

ASLGCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SURVITTYED: December 3, 1961
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GUBANOV, Aleksnudr Ivanovich; REGEL', A.R., doktor fiz.-matem.
nauk, otv, red.; ZAYCHIK, N.K., red.jzd-va;
KONDRAT'YEVA, M.N., tekhn. red.

(Quantum-electron theory of amorphous conductors] Kvantovo-
elektronnaia teoriia amorrnykh provodnikov. Moskva, Izd-vo
AN SSSR, 1963. 249 p. (MIRA 16:11)
(Semiconductors--Electric properties)
(Quantum theory)
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LIKHNITSKIY, M.I.; REGEL' A.R,,, doktor fiz,-matem.nauk

Prospects of the application of Hall e.m.f.-transducers, Vest.
AN SSSR 33 no.6:53-55 Je '63, (MIRA 16:7)
(Hall effect) (Transducers)
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KUMahUV, G.V., REGEL', A.H.
CGonditions for the onset of fluctuations in the solii¥liguid interface
in bismuth, Fiz, tver. tela 5 no.3:773-777 Mr 163. (MIRA 16:4)

1., Leningradskiy gosudarstvennyy pedagogicheskly in:titut imeni
A I.Gertsena i Institut poluprovodnikov AN SSSR, Len:.ngrad.
(Bismuth) (Crystallization)

e e e e e e =
R R e e P B e o B Y e P2 St BN B T S0 ST O

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444

D <

ZOLYAN, T.S.; REGEL', A.R.

. N ¢ -
= 4 nermn Ze'dg i - 2 8
El"b ,rlc C()nduc ti‘/l tj AnNf t/ 1erno—-e d { (o] Bi O ill bhe O.Lid &!ld

liquid states. Fiz. tver tela 5 no,9: HIRA 16110)

1, Institut poluprovodnikov AN SSSR, Leningrad,
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KEGEL! AJK.; TAG1Y=V, B.G.

| Tempcrature dependence of the coffect of & :sit-rc:ng e]igc:.;ﬁ ‘.2;;11&
i ine selenium. Fiz. tver. tela 5 no.iUisiis=
Jén gz]}.ycrystallm i 16:11)
1. Inatitut p-luprovodnikov AN 885lt, lLeningrud, 1 Institut riziki
AN Az. SSH, Baku.
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vibratioa of the solid - ligquid interface

Pizika tverdogo tela, V. 2 3. 1963, T13-T11

The movementis of the bismuth cryutallization front in various tem-
ure distrigutions was jpvestigated in an experimental arrangement

o
&

+

u
imilar to thet used by Pfann et z1. (J. Electronics, 2, 597, 1957).
ijﬁﬂlﬁﬁikm>£mnt vibrations were found to ©oe related to the temperature

gradient. In the experiments tnis was varied vetween 10 a2nd 100 deg/cm.

Viobrations occur i the gredients exceed 40-60 deg/cm, becoming complex
and irregular, with rising amplitudes. &8 tne gradients increase. When
the gradient is reduced, regular viprations {pericd .3 sec, zmplitude
.15u) are established at 60 deg/cm, and at 490 deg/cm they cease. When 1t
is raised,regular vibrations do not start until 60 deg/cm, pecoming
irregular again at nigher gradients. At constant gradient regular
vibrations can be maintained for nours. First the authors consider the
card 1/2
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: 5/089/63/014/007/013/013
LT - B102/B186
LUTIIORS : _Re.el', A. R., Patyanin, 5. I.
TITLE: Electrokinetic effects in liquid mercury

PERIODICAL: Atomnaya energiya, v. 14, no. 1, 1963, 122-127

TEXT: The anomalous effects observed in thin samples whose thickness is
comparable to the mean free path of the carriers are ascribed to the f,

,

fact thnat only a part (¢) of the carriers 18 elastically reflected at y
the inner surface of the sample, the rest (1-¢) veing diffusively
scattered. Therefore in a thin boundary layer (~31) the mean free path
and concentration of the carrier are smaller than ingide the sample. ’
Sikus and Fiks (Fizika tverdogo tela, 1, 1062, 1147, 1959) have shown
that electrokinetic effects can appear in liquid conductors of small cross
gection for which (1—i) # 0. These effects were investigated by the
author for mercury at room temperature, emphasizing,especially 1) the
electrokinetic mobility o« of the mercury surface measured in a capillary
system, and 2) the Hg level difference in two alike capillaries through
one of which, however, a current was passed. The capillaries were

LN
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and provided with a scale (104 divisions/cm).
adopted in order to keep down the Peltier effect
roie temperature was measured by iron - constantan

~2:1077°C and the Hg temperature could be vexny
g level, {~400 divisions/°C). On the current

e ;
of the capillaries the level displacement rates \f"
2 and 107° cm/sec. These observed velocities ’
ffusively scattered carriers was
L cX deL_X
tion (1-¢) = 2 5 + P > . L 1is the
0.1eni°Vt  0.BmenA”VR ?

Hg resistivity; R tne resigtance of the capillary;
f Hg; V the potential; q{the viscosity of ig;
concentration and mean free path of ihe carriers;

pressure characterizing the level

lectroosmotil
rature of tne voundary layer of Hg was determined

)/QKZ\LPR, where T, 1is the Hg temperature in the
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5/083/6%/614/003/013/613
Electrokinetic effects in ... _ B102/3186
case of thermal equilibrium, r, and r_are the.external and internal
capillary radii (rp’vm"5 - 1072 cm) and /\ is the thermal conductivity
of glass. With n = 8.4-1022 mm™> and A = 3.7-19-7
« = (2.5%1.2)2107¢ca®/v.sec and (1-2) = (2.4%1.4)+10

cm it is found that

"2 (= 20-30°C).

From the elecurokinetic mobilit& it was found that (1-¢) = a7/0.1enk2 JF/
2i2.‘l~10"2. There are 3 figures. - S
SUBMITTED: August 15, 1962

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



et it i 3 < w3 o sema s el e e m e ime e

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444

TR AT R T ]

R T A e T

- DR —_— . PO T T i e e ]

ACCESSION NR: APL011789 §/0181/6L/006/001/033L/033L
AUTHORS: Komarov, Ge. V.3 Regel', A. R.

TITLE: The cause for oscillatio}x of the solid-liquid phase interface in bismuth
SOUICE: Fizika tverdogo tela, v. 6, no. 1, 196k, 334

TOPIC TAGS: bismuth, solid-liquid phase, solid liquid interface, interface
oscillation : ’

ABSTRACT: In their former work (FI'T, 3, 773, 1963) the authors described the
conditions at which the solid-liquid phase interface assumed an oseillatory motion

* about some zone of equilibrium. Such oscillations exist only at relatively high

temperature gradients (about 50 degrees (C)/cm)., It was later observed by studying
particles of bismuth oxides floating on the liquid that convection currents
originate at some moment as the temperature gradient is increased. These turbulent
currents alternately melt and solidify a layer at the interface, thus causing the
oscillations of this zone.

ASSOCIATION: Gosudarstvenny#y pedagogicheskiy institut im. A. I. Gertsena, Len-
ingrad {State Teachers Institute)

Ccrd %
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ACCESSION NR: AP4034923 ' _ : s/0181/64/o_06/oos/11.21./11.29
AUTHORS: Rogel', A. R.; Tallyev, B. G.

TITIE: Influence of cadmium, tellurium, iodine, and sulfur impurities on the .
eloctrical conductivity of selenium in strong fields o ) .

SOURCE: Fizika tverdogo tela, v, 6, no. 5, 1964, 1424-1429 o i

TOPIC TAGS: cadmium, tellurium, iodine, sulfur, electric conductivity, selenium,
electric field : ' . -

ABSTRACT: The electrical conductivity of selenium with cadmium, tellurium, = .
iodine, and sulfur impurities was studied at electric fields of 3 x'1 v/cm in

- a temperature range of 20-16CC. The percentages by weight of Cd and Te were
0.1, 0,15, 0.2, 0.3, 0.4, and 0.5. Pure selenium and the impurity were melted
in evacuated and sealed glass and quartz ampules at temperatures of 340C and 650C
respectively, During the melting the ampule was mechanically vibrated, After
3 hours it was cooled to 180C and held there to allow crystal formation. The
substance was then removed from the ampule and crushed, and test specimens were
-produced in the form of plates 6 mm long, 5 mm wide, and 0,3-1 mm thick,.: The
plates containing Cd and Te jmpurities were annealed ab 160 and 180C for

Card 1/3
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et 24

ACCESSION NR: AP4034923

30 min and for 2 hrs respectively. The specimens containing lodine and swlfur i
were prepared similarly. The method used for measuring the electrical conductivity

was the same as the one.described by the authors in an earlier work (FIT, 5, . ,

2914, 1963). The results of the experimonts showed that the conductivity increased
initially with the increase of the impurity (it reached a maximum at 0.3% for Cd

and 0,15% for Te) and then fell. From the experimental results the authors B
determined the factor [ in the formula - = 0_0613,/_1:-— for the

conductivity given by Ya. I. Frenkel’ (Sobr, izbr. trudov, 2, 217, Izd. AN SSSR,
4zL., 1958). The values of @ for various temperatures are shown in Fig. 1'on
the Enclosure. Orig. art, has: 5 figures and 3 tables. :

. ASSOCIATION: Imstitut poluprovodnikov AN S3SR, Leningrad- (Institute of -Semi-
conductors AN SSSR); Imstitut fiziki Azerb. SSR, Baku (Institute of Physics,
Azerb, SSR) : ’ . :

SUBMITTED: 25MNov63 . DATE ACQ: 20May6l . ENCL: Ol
SUB CODE: SS, MM NO REF'SOV: 010 . ' OTHER: 005
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" AGCESSION MR: APL028L20 I "s/0181/<‘5u/006/oou/1001m05

; , {
;AUTHORSz Regel', A. R.; Tagiyev, Be Go ' . f :

' TITLE: Effect of bismuth impurities on the electrical conductivity of polycrys=
‘i talline selenium in strong electrical fields

SOURCE: Fizika tverdogo fela, v. 6, no. 4, 1964, 1001~1005

TOPIC TAGS: semiconductor, selenium, bismuth, pulsed field, Frenkel farmula,
‘. impurity effect, electric conductivity, electric field

ABSTRACT: Measurements were made with pulsed fields up to lvloh V/cm in the

. temperature interval +20 to -130C. The choice of bismuth as the impurity was -
' based on its use as a coating of selenium in the preparation of the latter as' a . |

_ rectifier on an aluminum base., Results of measurements show that bismuth impurie ;. ~
. ties up to 0.1% by weight increase the electrical conductivity of selenium, but v

- that further increase causes the conductivity to decline, Bismuth impuritiss

| diminish the coefficient (B in Fremkel's formla © = Gge 3'C . The observed
": effects in a strong field, for pure selenium and bismuth-doped selenium, agree

‘o1

g—
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| ACCESSION MR:  APLO281,20 ¥
. . i
| rather well with Frenkel!s theory through a wide range of electrical field and of .
temperature, The effect of bismuth impurities » as with heat treatment, is :

||; expressed chiefly in increase in electrical conductivity of the selenium, and the -

! - .

|1 ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semj - i
conductors AN SSSR); Institut fiziki AN Azerb. SSR, Balu (Institute of Physica
AN Azerb, SSR) ’ . .

! - .
i'smamm: 11Sep63 /  DATE ACQ: 27aprél . ENCL: 00

';sxmconza_m e .. NO REF SOV: oM | OTHER: - 020 |-
}
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i {6829-65 EWT(l)/EPA(8)=9/
‘"‘?’"ﬁﬂa/ Dﬁ)-s?M[
;Acczssxon MR - AP4044973

) nuTHORS: - B‘atllene, E. R., Re'el'*-*

TITLE: Electr:.c con
| liquid states :

i [P— Fizika tverdogo  tela; v. e, no.vg, 1954. 2869~2871

,,.TOPIC TAGS: electric conductlvity. thalllum te;luride, solid atate,i
i iggid state (semlconductor, , temperature dependence ' , '

ABSTRACT. Althou h- it 'has been prevxously establ:.shed that '1‘1 S 'be

 haves like @ semlconductor in solid and liquid st tlsrlits'electrlcal
estlgated before._;Th

W electrie: conductivity of T1,Te in the: solid’
gous ‘to that of Tl 8. The amples were prepared-
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‘L 6829-65
bugACCESSION NR: AP4044973

kS %wez.ght of Te and 76.2% by we:.ght of '1‘1 in an. evacuated quartz ampoul

{ sis -of the temperature dependence of the. electric resist:.v:.ty shows"
B f the electric conductivity. The authors are: deeply ‘grateful to A. A. I
' ‘Zaslav skiy for an x-ray structural analysis ‘of theiingots and to

| of Semiconductors AN SSSR)

- | suB CODE: -
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| The electric conductivity was® measured by a nuil. method.’ ‘An. analy=

vthat thallium telluride,. like thallium sulfide, behaves ‘like an or-
' dinary semiconductor with respect to the: temperature dependence of -

i N N. Astashc»v for supplying the tellurJ.um. v

ASSOCIATION~ Institut poluprovodnikov AN sssz L

Orig.' ’_ art. ‘has~ l flgure;
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L 13997-65 BMT(1) /mc(k)/m/zg;g(b)'gz ; Pach IJP(c)/ASD(p)—j
ALCESSION NR: AP6041166 5S/0030/64/000/005/0086/0092

AUTHOR: : o Ae Re (Doctor of physico-mathematlcal sciences),
Kolenko, g estegwatdate 0of technical sciences) . -

“ITLE: hexmoelectric cooliné;and its practical application

SOURCE : AN SSSR Vestnik,- 5, 1966, 86-—92
TOL iC TAGS1 thermoelectric cooling, thermoeleccricity

ABSTRACT! The principles and che presenc scate—o jche-art o therm
electric cooling are discussed’ with particular emphasis on the i
achievements of the Leningrad Institute of Semiconductors. “, 
stated that since 1956, the Institute has. ‘developed more’ than
of thermoelectric cooling . devices,which are now widely used 1n_So
medicine, atomic physics, agriculture, archeology, electronics, bot ay,
vacuum technology, instrumentation, laboratory practice,
branches of the national economy;- science, and technologys. The. fo
 {nstruments are briefly: described and shown in photographs.z
i vacuum traps with thermoeleccric cooling (for use 1n diffuélon L

Caord 1/2 .
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. i 13997~6f |
EACCESSION NR:¢ AP4041166

. pumps) capable of producing a temperatute drop of 68—--70(1-’ _
Esc"ands with thermoelectric cooling,which Keep the investigated

_at a temperature of from =25 to +50C;-3). thermoelec’}:‘ti'cailly—jcbfé’];,éd
for photoresistors.which keep: temperature,a’:flo_pc
with a *0.1C accuracy; &) thermoelectric cooling devices foi:,p_hp
multipuers,which reduce. the temperature in. ‘the center: of ‘the:
cathode down to =30 to =35C; 5)° condensation-type hygrometers,

including one fully au:omated type: “that makes 1t possible to’ take.
hour by keeping the condensation tempera

" microthermostats

‘ thirty measurements in .one
ture at +50 to =50 Csand 6) of the ten types of thermoelectric thermostats
developed by the Leningrad Institute, ‘one 1is ‘capable. of - stabilizin
temperature at 20C with an accuracy of +0. OOSC.” Orig."art. has"
7 figuret. S . B i
‘ | ASSOCIATION: mnone
! : - ' : R
‘l | SUBMITTEDs 00 L zucn: sun comz-' EM, BB
% | NO REF SOV: 000 R 'o'nm’n . ATD pm‘.ss- 3.137‘
i Cal'.d - 2,2~_. ,.V i ¢ ..,. i ,__._____.._,.. _._._..___________.
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KOMAROV, G.V.; REGEL', A.R.

Cause of oscillations in the solid - liquid interface I?}g}i{img;hé)
Fiz. tver. tela 6 no,1:334 Ja 164,

1, Gosudarstvennyy pedagogicheskly institut imeni Gertsena, Lenin-
grad.
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REGEL', A.R., doktor fiz..matem, nauk; KOLENKO, Ye.A.,
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Thermoelectric cooling and 1ts practical u s i716)
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- s ‘iACCESSION NR- AP5016525 . UR/OIZGIBS/O 9/00.,40 5/

" |AUTHOR: Patyanin, s I., Regel' AR
- ITITL..' Electrokme tlc effects in- llgua.d 'all:.um and eutectlc (7895 K+ 22% Na)

! : -
=SOUR_CE: Flzika metallov i metallovedenlye, v.r_TQ no. 6 1985 81&5 8&7

‘B " ITOPIC TAGS: gallium, eutectlc alloy, electrodynamics, metal physics, liquld’ '

" {ABSTRACT: Electroosmotlc pressure was’ measured 4n 11quld gall:.um and eutect:.c
78% K+ 22% Na. It was shown that the refle\.tlon of the cavrrier. current fro
"11iquid gallium-glass interface for T = 60°C is almost- fully dlffusz.ve, whils
" iboundaries of ‘the eutectlc—kerosene type the- coeff1c1ent of ‘diffusive. refl

-1is about 0.25. Experiments were done in an’ apparatus which the ’authors ge
.- |earlier for an Hg-glass interface (Atmmaya enez’g‘bya, 1963) “The win
T lwas used to calculate the above coefflclents"-"" E :

where P

lcard 1/2
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1§_Acczcsxon NR: AP5016525

. ific mass of galllum, e is the charge of an electron' n 1s concentratlon of onduc

“iing current; and A= 1,5x 10 "7 em, The reflectlon of. conduction” ‘electrons. on’ “ins

‘.if{ terior boundarles of liquid metals dlffers stvongly from metal: ‘to metal, and for'
-:;  jchanges in temperature. It is also probable that the value for thé. coeff1c1ent of

tinelastic reflection (1- e) of electrons depends: on the charges, and on the ‘inter-

" laction of the surfaces of the llqula metals  with ‘solid bodles (glass caplllarles)

The molecular structure of the surface layers ‘and the molecular- interaction of- th
substances at boundaries in'contact were analyzed.A “The authors;thank G..B.'

- for valuab;e adv1ce in ana1y21ng the experlmental data

ASSOCIATION' Instltut poluprovodnikov AN SSSR (Instltute‘af Semiconductor ‘
Omskly pedlnstltut (Omsk Pedagogical Instltute)' e T o

|SUBMITTED: . 02Marbl

INo REF sov:} ooa‘;;,;f;'a‘

peitions]
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KOMAROV, G.V.; HEGTL', A.R.

Effect
coefficient for the solid--liquid interface, Fiz. tver, iels 7 no.5:
14861489 My '65. (MIRA 1825)

1, leningradskiy gosudarstvennyy pedagogicheskiy institut igeni
Gartsena 1 Institut poluprovodnikev AN S58H, Leningrad,
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| S smaaL33
AUTHOR:  Kudryavtsev, V. 8. (Candidate of . technical aciences) Re el‘
{(Doctor of physico-mathematical. sciences) R I R s

TITLE: dJeoint s‘tudles on the prcblem of semiconductors _ ‘

| sourcE: AN sssn Veetnik, o, 5. 1965,'86-88:'

sehié'¢ﬁaﬁct,iﬁ§y.

| 'TOPIC 'T‘AGS" semiconductor device, semiconduct:mg material.
. crystal, golid state phys:.cs, qua.ntum theory T

- ABSTRACT: Multilateral cooperatmn in sermconductor research was. agreed upon
at a meeting of representati ves of Soviet-bloc AcademLes of ‘Sciences hel
in Warsaw in March' 1962. The: Czechoslovak Academy -of Sciences: was’
chosen to head all the. activities’ encompassed by the agreement because ofi
its experience in the field of zone 8 tructure and. optmal phenomena in-semi
conductors.. General coordination o ‘research was entrusted to.a speciel
icomnussion of representatwes of | the Academies of Sciences of Bulg_” ia, -
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" L 3486565 NP
" ACCESSION NR: APSO014803 -

fGDR Poland Rumama, USSR and Czechoslovakia. Problems of organ1<
zation and coordination are cons1dered daﬂy by the comm1ss1on, which
,also provides the guidelines for _the mutual eifort e

b The Czechoslovak Academy of Sci€nces,: in adchtmn to the general

| management of all the activities, also oversees a complex of studies on |
' zone structure and transport.phenomena.’ - Research ig carried outin - '
_severa) countries and covers the follbwing areas: “optical and magnete- .
| ‘optical phenomena in semiconductors, - tranSpert phenomena in strong o
| magnetic fields, the effect of strong alloying on: changes in zone structure
o ;zone structure and transport in amorphous ‘and liqu1d sem1condactors,

.and recombination processes,. . .77 T
! ‘ Research into the physical properties of semlconductor compounds

1s under the auspices of the Polish Academy of Sciences, whichhas:

made gignificant contmbutions in that area. - Invesugations ‘of electron -~
iphenomena on semiconductor surfaces are directed by the: Soviet: Academy'
__of Sciences. Research is conducted in. several directions of both »'sci- S

BRI
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rest with special emphasm on the real and
ductor surfaces, ‘the role of surface’ electron

“gtates in atomic and molecular. adsarption phenomena,, nonequihbrium '
nductor: surfaces, transport phenomens, °

- processes occurring on semical
and the effect of surface states and external factors on the operation of

semiconductor demces.

entlﬁc and pracucal mte
atomically pure semicon

L Studies of structural defects in semmonductors ‘are d1rected by the :

: Hungarian Academy of Sciences & and cover lattice defects in semicon- . ;

{ ductor single crystals, the effect of vacanc1es and dislocatmns on the

! physical properties of semmonductors, ‘and the theory of d1slocat1on Co
otmn. The coopero.twe effort in thm field was begun in 1964

LG 6

"' | Consultations by work’mg groups
. At these meeting8, the current state of activities'in'a particular field are:
chscussed and research guldelines. are recommended. In ‘addition, - there
are summer. aessione and symposia dealing thh the basic trends in

of speciahsts are held periodicany
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.' j semiconductor research, For exa.mple, a summer sessxon was organized
! for theoretical phy51c1s*s by the.Soviet: Academy of Sciences in Leningrad,
i in 1964, Apphcation of methods of the field ‘theory to solid- state physics

{was the main topic of the session. Lectures were given by Soviet scien
txsts on methods ‘of the’ quantum ﬁeld theory as’ apphed to. statistical
physms, on ‘electron spectrum | charactermncs in crystals -on recomb1
‘nation waves in sem1conductors on the theory of strongly. aloned semi

';conductors, and on the. theory. of electromagnetic phenomena, “In the -

‘same year, a session‘was organized by the Hungarian Academy of Sci-

" | -‘ences devoted ent1re1y to the physmal properties of lattlce defects m )

i “semiconductor crystals.~ L : B R

. t

. The problems of transport phenomena in. semlconductors were B
‘considered at a symposium organized by. the Polish Academy of Sciences

¢ ,in Warsaw at the end of 1964, In partlcular, the resulta of Joint mvestx-
‘| ;gations in the field of transport phenomena and zone structure, ‘

of types Al é’ and Al BVI,_ were presented‘/.'
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| ACCESSION NR: -AP5014803 N

" “The final results of cooperation for 1965 will be discussed at a'spe~
_cial meeting of the Commission to be held the sécond half of the year.
“Cooperation has made it possible to conduct more rationally investigations-
.requiring unique and expensive equipment. “For example, the Hungarian
‘ Academy has excellent facilities for electron microscopy, while the = -
.. Polish Academy has equipment for.research employing x-ray and para~- .
_iimagnetic resonance techniques, In addition, Polish and. GDR scientists -
" | have agreed to build jointly a special furnace for ‘studying pure silicon S
“carbide, .- . ST Ty T DR

.| ASSOCIATION: none

'SUBMITTED: 00

: NR REF 80V: 0Q0
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5 J%ION NR: APSoo691k

| AUTHOR: _Regel', A Rej Tagj_yev, B u.

_,__,,..—-w-w
TITLE: Electric conductivity of a mixture of amorphous a.nd crystnnne aeleni
in strong electric fields ' o

BOUFCE: Fizika tverdogo teln, v. 7, no. 3, 1965, 928-930 B

TOPIC TAGS: selenium, electric conductivity

ABSTRACT' The article presents experimental data on the electric conductivity

& mixture of polycrystalline and amorphous - aelenium in strong electric: fields, .
These data make it possible to estimate more: fulJy the role of- the a.morphous in- .
‘clusions in samples of polycrystalline selenium and their effect on the ‘conductivi
ty. Tre samples were prepared. from pulverized ‘thoroughly mixed crystall:lne end a~
morphous selenium. The content of the emorphous - selenium was. 15, 35, ‘and 50-wt. %
Rectangular plates O.4=-1.0 mm thick were prepared from the, fnder

The electri¢ conductivity of the Oﬁture vas measured under pulsed bton ,
strong electric fields up to 5 x 10* V/cm. The conductivity of six samples in ea
batch was measured in the temperature :lnterval +20-- -1000, depeuihg on the elec-.
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ACCESSION ‘NR:
trie f:!.eld intensity.

Apsoo69lh

served during the experiment.

ductivity decreases with increasing content of. amorphous selenium, -
et 10 kV/cm the electric conductivity of the polyerystalline selel

of amorphous selenium was respectively 3-x 1077,
In all the samples the electric conductivity of

0, 15,

85 s and 50 wt.
5 x 10-9, and 3 x 10°
selenium increased with increasing ‘electric field intensity.

CIA-RDP86 00513R001444

ohm~Len-1.

No noticeable change in the amorphous, ‘e
‘The measurements have -shown that -the: electric: ‘con~

cussed from the point of view of Frenkel's theory.

tric conductivity of polycrystelline- selenium’ depends more strongly on the electr:lc
The. effective activation: energy of- the CaTr=
riers decreases with increasing electric field 1ntensity and increages with in- .
5 This ig also in egreement with prevailing
| notions concerning the role of amorphous incluaions :ln polycrysta.‘l.‘line selenimn. &
2 figures and 1 table. BRSNS G

field than that of amorphous selenium.
creasing content of emorphous. selenium..

Orig. art. has-

ASSOCIATION: -

" | ductors, A sssa); Institut fiziki AN AzSSR, Bakn (Physics Tnstitube Aﬁ AzS9R). '

Institut pol

kovANSSSR

omﬁonent- was: o'b-

_For example,
umhmixed w'lth

The results are dis-"
It is concluded that the elec-
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ACCESSION NR:  AP5019897 o UR/0181/65/007/008/2567/2569
Yy, s &7 gy, 5 s 3/

AUTHOR: Andreyev, A. A.; ?ﬁﬁfl'.l A. R,

TITLE: Hall ebeffisient in liquid alloys/of the Hg-TL system
SOURCE: TFizikea tverdogo tela, v. T, no. l8, 1965, 2567-2569

TOPIC TAGS: Hall coefficlent, mercury alloy, thallium conmtaining alloy, liquid
property, chemical valence 11 7,-7

ABSTRACT; To reconcile the disparity between the experimental data on the Hall
effect in 1liquid metals and the prediction of the theory of free electrons, the
authors performed on the Hg-Tl system the experiments rade on Hg-In by N, Cussack
and P. W. Kendall (Fhil. Mag. v. 8, 157, 1963). The measurements were made with
-1ternating current in the same ampoule, to avoid errors due to the size effect.
The calculations were made relative to pure mercury, for which the Hall constant
vas teken to be R = 7.6 x 105 cm®/Coul. The results are {1lustrated in Fig. 1
of the Enclosure and confirm the quasi-crystalline model used by Cussack and Ken-
dall to interpret their results. However, the authors indicate also another pos-
sible interpretation of the phenomena, wherein the results can be attributed to
variation of the valence of the heavy-element atoms. confirmation of this imter-
pretation calls for additional experiments. Orig. art. has: 2 figures.
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7 ASSOGTATION: Imstitut poluprovodnikov AN SSSR, ILeningrad (Institute of Semicon-
ductors AN SSSR)
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W W . m
{2 M,In, at. %

50 40

Fig. 1. Hall coefficient in the Hg-Tl system (left) as a function of the
Tl concentration, and comparison of the effects of T1 and In on the Hall
coefficient of the mercury compound (right).
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| AUTHOR: Andreyev, A-‘Aﬂ

: ABS‘IRACT : A"C‘on_ference on the Electronic Band Structure
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PITLE: Conference on band atru:ture.
and amo pus conductors 7.
1liquid rphous semi Fa ), f"f 6{

SOURCE: AN SSSR. Vestnik, no. 8, 1965, 79-72 . .'

semiconductor band structure,
glass, tellurium,

JOPIC TAGS: electronic conference, _
semiconducting material, semiconductor research,

gemiconductor alloy

. Properties of Semiconductor Liquids an
4-T7 May in Prague, under the sponsorship of the Institut
Physics, Czechoslovak Acad S '/ Research
jon electronic processes in amorphous germanium, selenium

:Q)/Ewp(i)/rr/zwp(b)/awa(h) 1Ja‘(ci -
- = UR/0030/65/000/008/0070/0072

<% | 7
ﬁgﬂ_éhsﬁ.!“ﬁgboctbr of physico-matheématical sciences) 5 [
optical, nnd eleotrical. properties of e

semiconductivity,

tical and Electrical -

e of Solid State "
data were discussed !

liquid semiconductors and metals, and chalcogenide glasges. / Both Wester
and Saviet-bloc scientists participated in discussions, . .\ -7 "

- AT/WH,

0

gelenium,

as held on

, and tellurium,

- s

R S e e A e T E e TR e SRt : =
% EZn

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0014445



APPROVED F(‘)R.RE'LEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444

! I
L 1346-66 S ,

. ACCESSION NR: APS022135 T
Y L / . . 24,55 .
- Ya. Tauts (Czechoslovakia) and R (i!umania) presented ./ -
* papers on amorphous germanium, in which they outlined the first experi-
imental data on direct optical observation of the energy band structure.
{Data on the edge absorption coefficient hinted on the conservation of the
' energy band-structure, which is also characteristic of crystals in substances

- i

' with near-order atomic arrangement, )

" In the papers on liquid alloys of the mercury-thallium system, A, A._
Andreyev and A, R. Regel' (USSR) noted considerable deviations of theex= .
K perimental Hall constant from the theoretical value. From the measure- -
| ments of the Peltier effect at the phase boundary in bismuth, A. R. Regel' " |
deduced a difference in properties near the surface and in the bulk of a mol-:

ten crystal. . )

Ina complei study of optiéal, ' phd%.”and electrical properties o!,_',
. chaléogenide glasses, B, T, Kolomi R) showed the presence of /'
Jooalized energy levels andevalusted the activation energy. - ——

i
i
H
;
i-
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AUTHOR: Komarov, G. .l{;’ Regel",_”}\\._. _R://I/'ﬂ/ '7 : . cé/f

| TTTIE: Effect of orlentation of 4 growing pigmutyl orystal on the Peltier coeffi~ |
i eient for the interface between the solid and liquid phases '

| SOURCE: Fiziks tverdogo tele, v. T, no. 5, 1965, 1486-1489

‘ TOPIC TAGS: peltier effect, vismuth, crystal. growth, phase transition, thermo-
electromotive force 20,4955

+
i ABSTRACT: The authors measurel the coefficient of the Peltier effect between the ; )
i golid and liquid phases of bismith by a method proposed originally by A. F. Toffe |
- (ZhTF v. 26, 18, 1956) and employed later by others. A description of the method P
; and of the apparatus vas given by the authors elsewhere (FTT v. 5, 173, 1963; PTE | - :
L Ve 2 -100, 1961). The values of the Peltier coefficient obtained in this mamner |
!i showed considersble fluctuations which did not diminish when very pure bismuth was
i used. These fluctuations are attributed to the different orientations of the bis-
! mth erystals grown from the melt. To check on this assumption, the Peltier coef-
i ficient was measured with the current flowing in & direction such that the bismuth
| solidified. This made it possible to determine the orientation of the growing |
'-‘ crystal by x-ray means. The results showed that the Peltier coefficient depends on. ’
1

| \CCESSION TR:  APS012562

Al‘ .

1
i
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the orientation of the grovwing erystal and is a function of the angle between the

direction of the current line and the trigonal axis of the crystal. The values of
the thermo-emf coefficient are calculated for the so f bis~

muth at the melting temperature. In the case of the solid, the velues were 120 %

+ 10 or 70 * 10 yv/deg in the directions parallel and perpe

For the liquid, the emf coeffilc

the value of 2uV cus

ndicular to the axis.
jent was 45 £ 10 uV/deg. This differs greatly from|
tomarily cited in the literature. :

cient fluctuated between 18

The Peltier effect coeffi-
and 34 uv. The authors propose to investigate the in=
fluence of impurities on the
thank A. I. Zaslavskiy, el

Peltier effect in a separate paper. "ghe authors
d.the members of consuming
work perfo—rﬁ‘é&’i‘ﬁ_&_é-te

his lsboratory for the lsbor-
rmining the orientations of our samples.” Orig. art. has:.
1 figure and 8 formulas. ‘

ASSOCIATION: Leningradskiy gosudarstiremyy pedagogic skiy institut im., A. I. o
certsena (leningrad State Pe

dagogicel Institute) {7 IAstitut poluprovodnikov AN SSSR,
, Leningrad (Institute of Semiconduc . R

tors AN SSSR) .
§,55
SUBMITTED: 14Dec6l ~ ENCL: - 00

' OTHER: 005

| SUB CODE: 88
005
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TACC NR: AR6031875 SOURCE CODE: UR/0058/66/000/006/E015/E015 o

' AUTHOR: Ivoninskiy, V. A.; Regel', A. R. 4 3
| - T 4] T |

H < ? !% 4’ 1/ s

iTITLE: Electro{hermic properties of a Bi, Teq— Bi28e3 system in the'iiquid state

;_SOURCE: Ref. zh, Fizika, Abs. 6E118

|
| RFF SOURCTE: Uch. zap. Lenningr. gos. ped. in-ta im. A. 1. Gertsena, v. 265,
1965, 183-192

TOPIC TAGS: bismuth telluride, bismuth selenide, bismuth system, conductivity
measurement, thermal emf measurement, thermoelectric Q factor

ABSTRACT: The conductivity and thermal emf of @ alloys of the Bi Fe3—BiZSe3 ;
system of various composition were measured in the temperature ringe of room
temperature up to 800—800C, The thermoelectric Q-factor of liquid melts is _
evaluated, and it is shown that it can reach a value of ~2 0.8. An evaluation of
the forbidden zone width yielded values of 0.1 to 0. 15 ev. The conductivity jump -

. during melting was 1.3—5.5 for the investigated alloys. Anomalies in the tempera-
fture dependence of @ in the vicinity of the melting temperature were detected.

| [Translation of abstract]

'SuUi CODE: 09, 07/

o ]_L]; 7

e pg———

=

e s T
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ANDREYEV, A.A.; RFGEL', A.R.

Hall effect in liquid alloys of the system Hg - T1, Fiz,
tver, tela 7 no,B8:2567-2569 Ag '65. (MIRA 18:9)

1. Institut poluprovodnikov AN S33R, Leningrad.
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ACC‘M‘ARDUJ3(8U SOURCE CODE: UR/0058/66/000/007/E013/E013

i . 57/
) >

i AUTHOR: Ivoninskaya, Z. N.; Regel', A. R.

'

TITL Investigation of temperature dependence of resistance and
tnermoelectromotive force of bismuth-cadmium and bismuth-tin alloys
of eutectic composition : 2 ®ﬂ Y

SOURCE: Ref. zh, Fizika, Abs, TE9H

REF SOURCE: Uch. zap. Leniagr. gos, ped. in-ta im. A. I, Gertsena,
v. 265, 1965, 172-182

TOPIC TAGS: b!emuth alloy, cadmium base alloy, tin base alloy, melting
point, electric conductivity, temperature dependence, eutectlic mixture,.
electromotive force

ABSTRACT: Measurements of the electric conductivity and the coefficlent
of thermoelectromotive force o have been made at temperatures ranging
from room temp¢ vature to 500C, for the following systems: Bi-Cd com=- C
pounds (40, 45 and 50 atomic % Bi), Bi-Sn compounds (38, 43, and 48 SRS
atomlc % Bu), ..nd pure components of these systems. The measuring methd =
od 1s describe-. Anomalies of the temperature dependence a near the ,
melting point, as a function of the heating speed of the system, are N
discussed, [T anslation of abstract] . i

SUB COE: 09, 11, 20/
Card 1/1 nst
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R ARG0S5LILL SOUWCE CODE: GR/0137/66/000/008/1025/1025
AUTHOR: Ivoninskaya, &, N,; Regel', A, R,
TITLE: Investigation of the leinperaiuve relationship between the resistance and |
thermoclectromotive force of bismuth~-cadmium and bismuth-tin melis of eutectic
composition

SOURCE: Ref. zh. Metallurgiya, Abs. 81165

REYF SOURCE: Uch, zap. Leningr. gos. ped, in-ta im, A, I, Gertsena, v. 265,
1965, 172-182

TOPIC TAGS: temperature dependence, thermoelectromotive force, bismuth
cadmium melt, bismuth tin melt, eutectic mixture, electric conductivity

ABSTRACT: Measurements were made of the electric conductivity and the
coefficient of thermoelectromotive force in Bi—Cd (40, 45, and 50 at. % Bi) and
Bi~Sn (38, 43, and 48 at. % Bi) systems, as well as of the pure components of
these systems at temperatures ranging from room temperature to 500C, The
measurement procedure is described. Anomalies were detected in the changes
of the coeificient of thermoelectromotive force near the melting point, as a function

of the heating rate of the system. [Translation of abstract] [NT]
Card 1/1 SUB CODE: 11/ UDC: 669, 7165'73:537. 3
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ACC NR:  AR7000863 SOURCE CODE: UR/0058/66/000/009/E034/E034

AUTHOR: Komarov, G, V.. Regel', A, R.
TITLE: Osciilation of the crystallization boundary of bismuth
SOURCE: Ref, zh., Fizika, Abs, 9E277

REF SOURCE: Uch. zap. Leningr. gos. ped. in-ta im. A. I. Gertsena, v. 265,
1965, 163-171
matod

TOPIC TAGS: oscillation, ‘/crystallization, crystallization boundary, bismuth,
temperature gradient

ABSTRACT: An analysis was made of the flow of the crystallization boundary of
bismuth. The test equipment made it possible to control the temperature gradient
from 10 to 100° /cm and to observe the behavior of the solid-phase—Iliquid phase
interface by recording the shift of the crystallization boundary with time. Oscilla- o
tion diagrams of the interface are presented for various temperature gradients.
For the temperature gradient below 40—60 deg/em, the crystallization boundary
is stable and there is no pulsation; for the temperature gradient above 40—60
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deg/cm, the interface begins to display an oscillation motion which becomes more -
complex as the temperature gradient increases ; following which the oscillation ;
amplitude increases. The introduction of small tin additions into bismuth does not |
affect the nature of oscillation of its crystallization boundary. The origination of
pulsations of the crystallization boundary is associated with the interaction of heat |
flux ¢ in the melt, caused by the temperature gradient and the additional flux ag¢', |
produced by the periodic hardening and fusion of small sections of bismuth, Other !
possible interpretations of the phenomena observed are given, P, Parkhutik,
[Translation of abstract) [NT]
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